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EXECUTIVE SUMMARY

OVERVIEW

Metsulfuron methyl is an effective and potent herbicide. Adverse effects on some nontarget
terrestrial plant species and, to a lesser degree, some aquatic plant species are plausible unless
measures are taken to limit exposure. For terrestrial plants, the dominant factor in the risk
characterization is the potency of metsulfuron methyl relative to the application rate. The typical
application rate considered in this risk assessment, 0.03 Ib/acre, is over 800 times higher than the
NOEC in the vegetative vigor (direct spray) assay of the most sensitive nontarget species — i.e,
0.000037 Ib/acre — and approximately 8 times higher than the NOEC for the most tolerant
species in the same assay —i.e., 0.0039 Ib/acre. The highest application rate that may be
considered in Forest Service programs —i.e., 0.15 Ib/acre — is over 4000 times the NOEC in
sensitive species and a factor of about 40 above the NOEC in tolerant species. Given these
relationships, damage to sensitive nontarget species could be expected in ground broadcast
applications at distances of about 500 feet from the application site in areas in which off-site drift
is not reduced by foliar interception. This risk characterization applies only to ground broadcast
applications. When used in directed foliar applications (i.e., backpack), offsite drift could be
reduced substantially but the extent of this reduction cannot be quantified.

Damage to aquatic plants, particularly macrophytes, appears substantially less than for terrestrial
plants. Except for the hazard quotient of 2 associated with acute exposures based on the peak
concentrations of metsulfuron methyl, all hazard quotients are below the level of concern, with a
range of 0.002 to 2 for acute exposures and 0.02 to 0.08 for chronic exposures. Thus, if
metsulfuron methyl is applied in areas where transport to water containing aquatic macrophytes
is likely, it would be plausible that detectable damage could be observed.

Aquatic algae do not appear to be as sensitive to metsulfuron methyl. The highest hazard
quotient observed for acute exposure is 0.03 associated with the upper range for the most
sensitive species. For chronic exposures, the highest hazard quotient is 0.001 associated with
the upper range for the most sensitive species. Therefore, it is not anticipated that adverse effects
in aqautic algae would result from exposure to metsulfuron methyl at application rates used by
the Forest Service.

Just as there is little reason to doubt that adverse effects on some plant species are plausible,
there is no clear basis for suggesting that effects on terrestrial or aquatic animals are likely or
would be substantial.

PROGRAM DESCRIPTION

Metsulfuron methyl is a selective pre-emergence and post-emergence sulfonyl urea herbicide
used primarily to control many annual and perennial weeds and woody plants. The Forest
Service uses only one commercial formulation of metsulfuron methyl, Escort® XP. Escort is
manufactured by Du Pont as a dry flowable granule. The composition of the product is 60%
metsulfuron methyl and 40% inert ingredients.

Metsulfuron methyl is used in Forest Service programs primarily for the control of noxious
weeds. Minor uses include conifer release and rights-of-way management. The most common
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methods of ground application for Escort XP involve backpack (selective foliar) and boom spray
(broadcast foliar) operations. The Forest Service does not use aerial applications for Escort XP.
Nonetheless, Escort XP is registered for aerial applications and aerial applications are included in
this risk assessment in the event the Forest Service may wish to consider this application method.
For this risk assessment, the typical rate of 0.03 lbs/acre, with a range 0.0125 to 0.15 Ibs/acre, is
used to reflect Forest Service practice. This range is based on lowest and highest labeled
application rates recommended on the manufacturer’s label. The Forest Service used
approximately 235 Ibs of metsulfuron methyl in 2002, the most recent year for which use

statistics are available. Much greater amounts of metsulfuron methyl are used in agriculture
(e.g., about 35,543 1bs in 1992).

HUMAN HEALTH RISK ASSESSMENT

Hazard Identification —In experimental mammals, the acute oral LD, for metsulfuron methyl is
greater than 5000 mg/kg, which indicates a low order of toxicity. In addition, non-lethal signs of
toxicity were apparent after single oral doses as low as 50 mg/kg. The most common sign of
acute, subchronic, and chronic toxicity is decreased body weight gain. The only other commonly
noted effect involves changes in various hematological parameters as well as changes in absolute
and relative organ weights. None of these changes, however, suggest a clear or specific target
organ toxicity. There is speculation that the effects of metsulfuron methyl on the blood might be
related to saccharin, which is a metabolite of metsulfuron methyl. At very high doses, saccharin
caused hematological effects in mice. Appropriate tests have provided no evidence that
metsulfuron methyl presents any reproductive risks or causes malformations or cancer.
Metsulfuron methyl also is irritating to the skin and eyes, but does not produce sensitizing effects
following repeated dermal exposure.

Limited information is available on the toxicokinetics of metsulfuron methyl. The kinetics of
absorption of metsulfuron methyl following dermal, oral or inhalation exposure are not
documented in the available literature. Metsulfuron methyl is eliminated from the body by a
combination of excretion of the unchanged compound and metabolism. In all species,
metsulfuron methyl is eliminated rapidly with a half-time of 1 day or less and exhibits first order
elimination kinetics. Most of the material is excreted as the unchanged compound. The primary
excretory compartment for metsulfuron methyl and its metabolites is the urine, with smaller
amounts excreted in the feces. In rats, metabolism of metsulfuron methyl appears to follow two
main pathways, either hydrolysis to the corresponding sulfonamide or cleavage of the heterocycle
ring.

As discussed in the exposure assessment, skin absorption is the primary route of exposure for
workers. Data regarding the dermal absorption kinetics of metsulfuron methyl are not available
in the published or unpublished literature. For this risk assessment, estimates of dermal
absorption rates—both zero order and first order—are based on quantitative structure-activity
relationships. These estimates of dermal absorption rates are used in turn to estimate the
amounts of metsulfuron methyl that might be absorbed by workers, which then are used with the
available dose-response data to characterize risk. The lack of experimental data regarding dermal
absorption of metsulfuron methyl adds substantial uncertainties to this risk assessment.
Uncertainties in the rates of dermal absorption, although they are substantial, can be estimated
quantitatively and are incorporated in the human health exposure assessment.
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The inhalation toxicity of metsulfuron methyl is not well documented in the literature. Available
studies indicate that metsulfuron methyl induces irritant effects at very high exposure levels.
Regardless, the potential inhalation toxicity of metsulfuron methyl is not of substantial concern
to this risk assessment because of the implausibility of inhalation exposure involving high
concentrations of this compound.

Exposure Assessment — Exposure assessments are conducted for both workers and members of
the general public for the typical application rate of 0.03 Ib/acre. The consequences of using the
maximum application rate that might be used by the Forest Service, 0.15 Ib/acre, are discussed in
the risk characterization.

For workers, three types of application methods are generally modeled in Forest Service risk
assessments: directed ground, broadcast ground, and aerial. Although Escort is registered for
aerial applications (helicopter and sometimes fixed wing), the Forest Service does currently used
this method. Nonetheless, the aerial application method is included in this risk assessment in the
event that the Forest Service considers using aerial applications. Central estimates of exposure
for ground workers are approximately 0.0004 mg/kg/day for directed ground spray and 0.0007
mg/kg/day for broadcast ground spray. Upper range of exposures are approximately 0.0024
mg/kg/day for directed ground spray and 0.0045 mg/kg/day for broadcast ground spray. All of
the accidental exposure scenarios for workers involve dermal exposures and all of these
accidental exposures lead to estimates of dose that are either in the range of or substantially
below the general exposure estimates for workers.

For the general public, the range of acute exposures is from approximately 0.000000014 mg/kg
associated with the lower range for consumption of contaminated stream water by a child to
0.034 mg/kg/day associated with the upper range for consumption of contaminated water by a
child following an accidental spill of metsulfuron methyl into a small pond. For chronic or
longer term exposures, the modeled exposures are much lower than for acute exposures, ranging
from approximately 0.00000000026 mg/kg/day associated with the lower range for the normal
consumption of fish to approximately 0.0024 mg/kg/day associated with the upper range for
consumption of contaminated fruit.

Dose-Response Assessment — The Office of Pesticide Programs of the U.S. EPA has derived a
chronic RfD of 0.25 mg/kg/day for metsulfuron methyl. This RfD is based on a chronic rat
NOAEL of 25 mg/kg/day (500 ppm in the diet) (Burns 1994) and an uncertainty factor of 100. In
the same study, the LOAEL was 250 mg/kg/day (5000 ppm in the diet) and the only effect noted
was a decrease in body weight. No frank signs of toxicity were seen at this or higher dose levels.
The U.S. EPA (2002) did not explicitly derive an acute/single dose RfD for metsulfuron methyl.
However, the U.S. EPA Office of Pesticides (U.S. EPA 2002) reported a short- and intermediate
term oral exposure NOAEL of 34 mg/kg/day (for decreased body weight), a LOAEL of 342
mg/kg/day and a margin of exposure of 100. Thus, a functional acute RfD could be calculated as
0.34 mg/kg/day [34 mg/kg/day + 100]. However, since there is not a substantial difference
between the functional acute RfD value of 0.34 mg/kg/day value and the chronic RfD value of
0.25 mg/kg/day, this risk assessment will take the more conservative approach and use the
chronic RfD of 0.25 mg/kg/day to characterize all risks of acute or short-term exposures.
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Risk Characterization — Typical exposures to metsulfuron methyl do not lead to estimated doses
that exceed a level of concern. For workers, no exposure scenarios, acute or chronic, exceeds the
RfD even at the upper ranges of estimated dose. For members of the general public, all upper
limits for hazard quotients are below a level of concern. Thus, based on the available
information and under the foreseeable conditions of application, there is no route of exposure or
scenario suggesting that workers or members of the general public will be at any substantial risk
from longer-term exposure to metsulfuron methyl.

Irritation to the skin and eyes can result from exposure to relatively high levels of metsulfuron
methyl. From a practical perspective, eye or skin irritation is likely to be the only overt effect as
a consequence of mishandling metsulfuron methyl. These effects can be minimized or avoided
by prudent industrial hygiene practices during the handling of the compound.

ECOLOGICAL RISK ASSESSMENT

Hazard Identification — The mammalian toxicity of metsulfuron methyl is relatively well
characterized in experimental mammals; however, there is relatively little information regarding
nontarget wildlife species. It seems reasonable to assume the most sensitive effects in wildlife
mammalian species will be the same as those in experimental mammals (i.e., decreased body
weight gain). Several acute toxicity studies and two reproduction studies are available on the
toxicity of metsulfuron methyl to birds. These studies indicate that birds appear to be no more
sensitive than experimental mammals to the toxic effects of metsulfuron methyl, with the major
effect again being decrease body weight gain. There are also several acute assays on the honey
bee that indicate that bees are no more sensitive than either mammals or birds to metsulfuron
methyl. At exposure rates that exceed the highest recommended application rate by about a
factor of 3, metsulfuron methyl appears to be somewhat toxic to the Rove beetle, Aleochara
bilineata, causing a 15% decrease in egg hatching.

The toxicity of metsulfuron methyl to terrestrial plants was studied extensively and is well
characterized. Metsulfuron methyl inhibits acetolactate synthase (ALS), an enzyme that
catalyzes the biosynthesis of three branched-chain amino acids, all of which are essential for
plant growth. Terrestrial microorganisms also have an enzyme that is involved in the synthesis
of branched chain amino acids, which is functionally equivalent to the target enzyme in terrestrial
macrophytes. There are laboratory and field studies on the effects of metsulfuron methyl to soil
microorganisms. These studies suggest that transient effects on soil bacteria are plausible.

The available data suggest that metsulfuron methyl, like other herbicides, is much more toxic to
aquatic plants than to aquatic animals. Frank toxic effects in fish are not likely to be observed at
concentrations less than or equal to 1000 mg/L. Aquatic plants are far more sensitive than
aquatic animals to the effects of metsulfuron methyl, with macrophytes appearing more sensitive
that algae. Similar EC, values were observed in studies in duckweed and Northern watermilfoil.
Selenastrum capricornutum appear to be the most sensitive species of algae and Anabaena
flosaquae and Navicula pelliculosa appear to be the most tolerant species.

Exposure Assessment — Terrestrial animals might be exposed to any applied herbicide from

direct spray, the ingestion of contaminated media (vegetation, prey species, or water), grooming
activities, or contact with contaminated vegetation. In acute exposure scenarios, the highest
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exposures for small terrestrial vertebrates will occur after a direct spray and could reach up to
about 0.7 mg/kg under typical exposure conditions assuming 100% absorption. There is a wide
range of exposures anticipated from the consumption of contaminated vegetation by terrestrial
animals: central estimates range from 0.04 mg/kg for a small mammal to 0.8 mg/kg for a large
bird under typical exposure conditions, with upper ranges of about 0.08 mg/kg for a small
mammal and 2.3 mg/kg for a large bird. The consumption of contaminated water will generally
lead to much lower levels of exposure. A similar pattern is seen for chronic exposures. The
central estimated for daily doses for a small mammal from the consumption of contaminated
vegetation at the application site is about 0.002 mg/kg/day, with an upper estimate of about 0.007
mg/kg/day. Exposures from contaminated vegetation far exceed doses that are anticipated from
the consumption of contaminated water, which has a central estimate of about 0.0000009
mg/kg/day and an upper range of about 0.000002 for a small mammal. Based on general
relationships of body size to body volume, larger vertebrates will be exposed to lower doses and
smaller animals, such as insects, to much higher doses than small vertebrates under comparable
exposure conditions. Because of the apparently low toxicity of metsulfuron methyl to animals,
the rather substantial variations in the different exposure assessments have little impact on the
assessment of risk to terrestrial animals.

For terrestrial plants, five exposure scenarios are considered quantitatively: direct spray, spray
drift, runoff, wind erosion and the use of contaminated irrigation water. Unintended direct spray
is expressed simply as the application rate considered in this risk assessment, 0.03 Ib a.e./acre
and should be regarded as an extreme/accidental form of exposure that is not likely to occur in
most Forest Service applications. Estimates for the other routes of exposure are much less. All
of these exposure scenarios are dominated by situational variability because the levels of
exposure are highly dependent on site-specific conditions. Thus, the exposure estimates are
intended to represent conservative but plausible ranges that could occur but these ranges may
over-estimate or under-estimate actual exposures in some cases. Spray drift estimates are based
on AgDRIFT modeling. The proportion of the applied amount transported off-site from runoft is
based on GLEAMS modeling of clay, loam, and sand. The amount of metsulfuron methyl that
might be transported off-site from wind erosion is based on estimates of annual soil loss
associated with wind erosion and the assumption that the herbicide is incorporated into the top 1
cm of soil. Exposure from the use of contaminated irrigation water is estimated using the same
data used to estimate human exposure from the consumption of contaminated ambient water and
involves both monitoring studies as well as GLEAMS modeling.

Exposures to aquatic plants and animals are based on essentially the same information used to
assess the exposure to terrestrial species from contaminated water. The peak estimated rate of
contamination of ambient water associated with the normal application of metsulfuron methyl is
0.002 (0.00001 to 0.01) mg a.e./L at an application rate of 1 lb a.e./acre. For longer-term
exposures, average estimated rate of contamination of ambient water associated with the normal
application of metsulfuron methyl is 0.0002 (0.0001 to 0.0004) mg a.e./L at an application rate of
1 Ib a.e./acre. For the assessment of potential hazards, these contamination rates are adjusted
based on the application rates considered in this risk assessment.

Dose-Response Assessment — For terrestrial mammals, the dose-response assessment for
metsulfuron methyl is based on the same data as the human health risk assessment (i.e., the
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chronic NOAEL of 25 mg/kg/day from a 2-year feeding study in rats is used to assess both acute
and chronic risk). None of the exposure scenarios, acute or longer term, result in exposure
estimates that exceed this NOAEL. Birds appear to be substantially less sensitive to metsulfuron
methyl than mammals with an acute NOAEL of 1043 mg/kg/day from a 5-day feeding study and
a longer-term NOAEL from a reproduction study of 120 mg/kg/day. For terrestrial invertebrates,
based on direct spray studies in honey bees, no mortality would be expected following acute
exposure to doses up to 270 mg/kg. Soil microorganisms are sensitive to metsulfuron methyl at
concentrations of 5 ppm (or 5 pg/g soil), but most effects appear to be transient.

The toxicity of metsulfuron methyl to terrestrial plants is relatively well characterized.
Metsulfuron methyl is a potent herbicide that causes adverse effects in a variety of target and
nontarget plant species. Results of pre-emergent and post-emergent application studies in a
variety of plant species yield LOELSs ranging from 0.00022 to 0.0036 lbs/acre. For assessing the
potential consequences of exposure to nontarget plants via runoff, an LOEC for seedling
emergence of 0.00022 Ib/acre is used for sensitive species and the corresponding value for
tolerant species is 0.00089 Ib/acre. For assessing the impact of drift, an LOEC for vegetative
vigor of 0.00022 1b/acre is used for sensitive species and the corresponding value for tolerant
species is 0.0036 lb/acre.

The data on toxicity to fish and aquatic invertebrates were obtained in only a few species —
rainbow trout, bluegill sunfish and Daphnia magna. Metsulfuron methyl has a low order of
toxicity to fish. Mortality is not likely to occur in fish exposed to metsulfuron methyl
concentrations less than or equal to1000 mg/L. For acute exposures in fish, the NOEC of 10
mg/L in rainbow trout is used for the most sensitive species and the NOEC of 1000 mg/L in
bluegill sunfish is used for the most tolerant species. Toxicity values for chronic toxicity may be
based on the available egg-and-fry/early life stage studies; only one study of chronic exposure in
fish, a 90-day exposure of rainbow trout, yielding and NOEC of 4.5 mg/L. This value is used
directly as a longer term NOEC in sensitive species because the rainbow trout appears to be a
relatively sensitive species in acute toxicity assays. Using the relative potency for acute
exposures of 100 (rainbow trout 100-times more sensitive than bluegill sunfish), an NOEC for
tolerant species is estimated at 450 mg/L. Similarly, aquatic invertebrates do not appear to be
sensitive to metsulfuron methyl. Since the only studies identified in aquatic invertebrates were in
a single species, data obtained in Daphnia magna are used for both the sensitive and tolerant
species. For acute exposure, a 48-hour NOEC for immobility of 420 mg/L is used. For chronic
exposures, the NOEC of 17 mg/L for growth inhibition is used, although higher chronic NOEC:s,
ranging from 100 to150 mg/L, have been reported for survival, reproduction and immobility.

Aquatic plants appear to be much more sensitive to metsulfuron methyl than aquatic animals. An
NOEC for plant damage of 0.00016 mg/L in duckweed is used to quantify effects for both acute
and chronic exposure in aquatic macrophytes. This value is comparable to other studies in
aquatic macrophytes and this is no basis for differentiating sensitive and tolerant species of
aquatic macrophytes. For algae, the same data are used to quantify risk for both acute and
chronic exposures. The most sensitive algal species appears to be Selenastrum capricornutum,
with a 120-hour NOEC of 0.01 mg/L and the most tolerant species appear to be Anabaena
flosaquae and Navicula pelliculosa, both with a 120-hour NOEC of 0.09 mg/L.
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Risk Characterization — Metsulfuron methyl is an effective and potent herbicide. Adverse
effects on some nontarget terrestrial plant species and, to a lesser degree, some aquatic plant
species are plausible under some conditions. For terrestrial plants, the dominant factor in the risk
characterization is the potency of metsulfuron methyl relative to the application rate. The typical
application rate considered in this risk assessment, 0.03 Ib/acre, is over 800 times higher than the
NOEC in the vegetative vigor (direct spray) assay of the most sensitive nontarget species — i.e,
0.000037 Ib/acre — and approximately 8 times higher than the NOEC for the most tolerant
species in the same assay —i.e., 0.0039 Ib/acre. The highest application rate that may be
considered in Forest Service programs —i.e., 0.15 Ib/acre — is over 4000 times the NOEC in
sensitive species and a factor of about 40 above the NOEC in tolerant species. Given these
relationships, damage to sensitive nontarget species could be expected in ground broadcast
applications at distances of about 500 feet from the application site in areas in which off-site drift
is not reduced by foliar interception. This risk characterization applies only to ground broadcast
applications. When used in directed foliar applications (i.e., backpack), offsite drift could be
reduced substantially but the extent of this reduction cannot be quantified.

The NOEC values for soil exposures (assayed in the seedling emergence test) are 0.000037
Ib/acre for sensitive species and 0.0056 1b/acre for tolerant species. The offsite movement of
metsulfuron methyl via runoff could be substantial under conditions that favor runoff —i.e., clay
soils — and hazard quotients in the range of about 40 to nearly 500 are estimated for sensitive
species over a wide range of rainfall rates —i.e., 15 inches to 250 inches per year. In very arid
regions in which runoff might not be substantial, wind erosion could result in damage to
nontarget plant species. The plausibility of observing such damage would, however, be highly
dependent on local conditions. This risk characterization for the potential effects of runoff would
be applicable to either broadcast ground or directed foliar applications.

Damage to aquatic plants, particularly macrophytes, appears substantially less than for terrestrial
plants. All hazard quotients for aquatic macrophytes were based on an NOEC of 0.000016 mg/L
in duckweed for both acute and chronic exposures. No sensitive or tolerant species were
identified. Except for the hazard quotient of 2 associated with acute exposures based on the peak
concentrations of metsulfuron methyl, all hazard quotients are below the level of concern, with a
range of 0.002 to 2 for acute exposures and 0.02 to 0.08 for chronic exposures. Thus, if
metsulfuron methyl is applied in areas where transport to water containing aquatic macrophytes
is likely, it would be plausible that detectable damage could be observed.

Aquatic algae do not appear to be as sensitive to metsulfuron methyl. The highest hazard
quotient observed for acute exposure is 0.03 associated with the upper range for the most
sensitive species, based on an NOEC for growth inhibition. For chronic exposures, the highest
hazard quotient is 0.001 associated with the upper range for the most sensitive species. Both
values were based on an acute NOEC. Therefore, it is not anticipated that adverse effects in
aqautic algae would result from exposure to metsulfuron methyl at application rates used by the
Forest Service.

Just as there is little reason to doubt that adverse effects on some plant species are plausible,

there is no clear basis for suggesting that effects on terrestrial or aquatic animals are likely or
would be substantial. Adverse effects in mammals, birds, terrestrial insects, and microorganisms
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are not likely using typical or worst-case exposure assumptions at the typical application rate of
0.03 1b a.e./acre or the maximum application rate of 0.15 1b a.e./acre. This characterization of
risk, however, must be qualified. Metsulfuron methyl has been tested in only a limited number
of species and under conditions that may not well-represent populations of free-ranging nontarget
species. Notwithstanding this limitation, the available data are sufficient to assert that no adverse
effects are anticipated in terrestrial animals.

Similarly, the risk characterization for aquatic animals is relatively simple and unambiguous.
Metsulfuron methyl appears to have a very low potential to cause any adverse effects in aquatic
animals. All of the hazard quotients for aquatic animals are extremely low, with a range in fish
from 0.0000000003 (acute exposures in tolerant fish) to 0.00003 (longer-term exposures to
sensitive fish). It should be noted that confidence in this risk characterization is reduced by the
lack of chronic toxicity studies in potentially tolerant fish — i.e., bluegill sunfish trout. At the
maximum application rate of 0.15 lbs/acre, all of the hazard quotients would be increased by a
factor of about 5. However, this difference has no impact on the risk characterization for fish.
Hazard quotients in aquatic invertebrates range from 0.0000000007 (acute exposure in Daphnia)
to 0.0000007 (acute exposure in Daphnia). Thus, there is no basis for asserting that adverse
effects on aquatic animals are likely.
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1. INTRODUCTION

The USDA Forest Service uses metsulfuron methyl in its vegetation management programs.
This document is an update to a risk assessment prepared in 2000 (SERA 2000) and provides
risk assessments for human-health effects and ecological effects to support an assessment of the
environmental consequences of these uses.

Although this is a technical support document and addresses some specialized technical areas, an
effort was made to ensure that the document can be understood by individuals who do not have
specialized training in the chemical and biological sciences. Certain technical concepts,
methods, and terms common to all parts of the risk assessment are described in plain language in
a separate document (SERA 2001).

The human health and ecological risk assessments presented in this document are not, and are not
intended to be, comprehensive summaries of all of the available information. No published
reviews regarding human health or ecological effects of metsulfuron methyl have been
encountered. Moreover, almost all of the mammalian toxicology studies and most of the
ecotoxicology studies are unpublished reports submitted to the U.S. EPA as part of the
registration process for metsulfuron methyl.

Because of the lack of a detailed, recent review concerning metsulfuron methyl and the
preponderance of unpublished relevant data in U.S. EPA files, a complete search of the U.S. EPA
FIFRA/CBI files was conducted. Full text copies of relevant studies were kindly provided by the
U.S. EPA Office of Pesticide Programs. These studies were reviewed, discussed in Sections 3
and 4 as necessary, and synopses of the most relevant studies are provided in the appendices to
this document.

While this document discusses the studies required to support the risk assessments, it makes no
attempt to summarize all of the information. The Forest Service will update this and other
similar risk assessments on a periodic basis and welcomes input from the general public on the
selection of studies included in the risk assessment. This input is helpful, however, only if
recommendations for including additional studies specify why and/or how the new or not
previously included information would be likely to alter the conclusions reached in the risk
assessments.

For the most part, the risk assessment methods used in this document are similar to those used in
risk assessments previously conducted for the Forest Service as well as risk assessments
conducted by other government agencies. Details regarding the specific methods used to prepare
the human health risk assessment are provided in SERA (2001). This document has four
chapters, including the introduction, program description, risk assessment for human health
effects, and risk assessment for ecological effects or effects on wildlife species. Each of the two
risk assessment chapters has four major sections, including an identification of the hazards
associated with metsulfuron methyl and its commercial formulation, an assessment of potential
exposure to the product, an assessment of the dose-response relationships, and a characterization
of the risks associated with plausible levels of exposure. These are the basic steps recommended
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by the National Research Council of the National Academy of Sciences (NRC 1983) for
conducting and organizing risk assessments.

Variability and uncertainty may be dominant factors in any risk assessment, and these factors
should be expressed. Within the context of a risk assessment, the terms variability and
uncertainty signify different conditions.

Variability reflects the knowledge of how things may change. Variability may take several
forms. For this risk assessment, three types of variability are distinguished: statistical,
situational, and arbitrary. Statistical variability reflects, at least, apparently random patterns in
data. For example, various types of estimates used in this risk assessment involve relationships
of certain physical properties to certain biological properties. In such cases, best or maximum
likelihood estimates can be calculated as well as upper and lower confidence intervals that reflect
the statistical variability in the relationships. Situational variability describes variations
depending on known circumstances. For example, the application rate or the applied
concentration of a herbicide will vary according to local conditions and goals. As discussed in
the following section, the limits on this variability are known and there is some information to
indicate what the variations are. In other words, situational variability is not random. Arbitrary
variability, as the name implies, represents an attempt to describe changes that cannot be
characterized statistically or by a given set of conditions that cannot be well defined. This type
of variability dominates some spill scenarios involving either a spill of a chemical on to the
surface of the skin or a spill of a chemical into water. In either case, exposure depends on the
amount of chemical spilled and the area of skin or volume of water that is contaminated.

Variability reflects a knowledge or at least an explicit assumption about how things may change,
while uncertainty reflects a lack of knowledge. For example, the focus of the human health
dose-response assessment is an estimation of an “acceptable” or “no adverse effect” dose that
will not be associated with adverse human health effects. For metsulfuron methyl and for most
other chemicals, however, this estimation regarding human health must be based on data from
experimental animal studies, which cover only a limited number of effects. Generally, judgment
is the basis for the methods used to make the assessment. Although the judgments may reflect a
consensus (i.e., be used by many groups in a reasonably consistent manner), the resulting
estimations of risk cannot be proven analytically. In other words, the estimates regarding risk
involve uncertainty.

In considering different forms of variability, almost no risk estimate presented in this document
is given as a single number. Usually, risk is expressed as a central estimate and a range, which is
sometimes very large. Because of the need to encompass many different types of exposure as
well as the need to express the uncertainties in the assessment, this risk assessment involves
numerous calculations. Some of the calculations are relatively simple are included in the body of
the document. Some sets of the calculations, however, are cumbersome. For those calculations,
worksheets are included with this risk assessment. The worksheets provide the detail for the
estimates cited in the body of the document. As detailed in SERA (2003a), two versions of the
worksheets are available: one in a word processing format (Supplement 1) and one in a
spreadsheet format (Supplement 2). The worksheets that are in the spreadsheet format are used
only as a check of the worksheets that are in the word processing format. Both sets of
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worksheets are provided with the hard-text copy of this risk assessment as well as with the
electronic version of the risk assessment.
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2. PROGRAM DESCRIPTION

2.1. OVERVIEW

Metsulfuron methyl is a selective pre-emergence and post-emergence sulfonyl urea herbicide
used primarily to control many annual and perennial weeds and woody plants. Only one
commercial formulation of metsulfuron methyl, Escort® XP, is in Forest Service programs.
Escort XP is manufactured by Du Pont as a dry flowable granule. The composition of the
product is 60% metsulfuron methyl and 40% inert ingredients.

Metsulfuron methyl is used in Forest Service programs primarily for the control of noxious
weeds. Minor uses include conifer release and rights-of-way management. The most common
methods of ground application for Escort XP involve backpack (selective foliar) and boom spray
(broadcast foliar) operations. The Forest Service does not use aerial applications for Escort XP.
Nonetheless, Escort XP is registered for aerial applications and aerial applications are included in
this risk assessment in t